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Tiffi  PRESERVATIVE  trs;at:..:cnt  of  fence  posts 


Farraers  and  ranchers  have  r.lv/ays  used  large  numbers  of  fence  posts.     Perhaps,  the 
t'^iiious  native  junipers  have  been  used  more  than  any  others,  but  novf  that  good 
j-.'-aiper  posts  are  becozriing  more  difficult  to  obtain  it  is  often  necessary  t  j  use 
obher  kinds  of  woods.     Some  of  the  other  native  v;oods  are  very  durable  in  contact 
iVith  the  soil  and  therefore  make  good  posts,  but  others  are  not  durable.  This 
sur::;iary  of  some  of  the  available  information  on  fence  posts  and  their  trectment 
v.'ith  preservatives  has  been  prepared  in  order  that  farm  planners  and  others  may 
have  a  better  understanding  of  the  values  of  various  fence  post  woods  and  of  pre- 
servative treatments  for  the  non-curable  v:oods. 

The  material  in  this  bulletin  has  been  obtained  from  a  variety  of  sources.  The 
only  contribution  by  the  Forestry  Division  has  been  the  compilation  and  summariza- 
tion of  material  that  appeared  to  have  the  greatest  application  in  r;.egion  6.  Tlie 
reierences  at  the  back  of  the  bulletin  list  all  the  sources  from  which  m.aterial 
v/as  obtained.    'Jhen  material  v^as  used  m.ore  or  ler.s  verbatim  a  number  in  parenthesi; 
refers  to  the  refei'ence.     So  much    source  ir.aterial  v/as  used  that  it  is  difficult 
to  select  the  ones  used  the  m.ost  but  perhaps  they  are  the  various  publicatio?- s  of 
the  Forest  Products  Laboratory  and  the  bulletin  "Fence  Posts"  published  by  the 
Forestry  Division,  Region  7  (nov,  Region  5)  of  the  Soil  Conservation  Ser^dce, 
Lincoln,  Nebraska. 

The  durability  of  wood  is  a  variable  property,  v/ith  certain  kinds  showing  a  marked 
resistance  to  decay,  others  Fioderate  resistance  whereas  the  majority  of  woods  shov 
little  resistance.     The  sa^DWood  of  all  seasoned  woods  is  readily  susceptible  to 
decay,  whereas  in  m.any  vroods  the  heartv/ood  is  relatively  resistant.     The  greater 
durability  of  heartwood  is  primarily  the  result  of  certain  chemiical  changes  taking 
place  in  its  development.     The  heartwood  of  some  of  the  cedars  and  junipers  con- 
tains volatile  oils  and  v;ater- soluble  chemicals  of  high  toxicity,  pitchy  or  resin- 
ous pines  contain  turpentine  and  pine  oil,  and  some  of  the  o8.ks  apparently  contain 
tannin.     These  materials  are  more  or  less  to:cic  to  decay-producing  fun^^i  and  there- 
fore tend  to  retard  their  developm.ent ,     Vv'oods  not  resistant  to  decay  can  have  theix 
durability  noticeablj^  increased  by  impregnating  them  with  toxic  preservatives 
v/hich  poison  the  food  supply  of  the  decaA'^-producing  fungi. 

Conditions  necessary  for  tlie  development  of  decay-producing  fungi  in  wood  are: 
(l)  a  supply  of  suitable  food,   (2)  a  sufficient  degree  of  moisture,   (3 j  at  least 
a  sriall  amount  of  air,  and  (Ij.)  a  favorable  tem.perature .     A  deficiency  in  any  one 
of  these  requirements  will  inhibit  the  grovrth  of  fungi.     All  of  these  requiremiont s 
are  usually  present  vdierever  posts  are  set  in  this  Region  so  if  non-durable  woods 
m.ust  be  used  then  it  becomes  necessary  to  treat  themi.  v/ith  a  good  y.^ood  preservative. 

There  are,  hoT.'ever,  many  native  woods  that  .are  very  durable  in  contact  with  the 
soil.     Table  I  -  Co:.iparative  Durability  of  Untreated  Fence  Posts  -  list  the  more 
comr;ion  v;oods  available  in  the  Region  i.vith  their  relative  durability.     Those  listed 
as  ''very  durable''  and  not  requiring  treatment  will  be  described. 

Junipers  (also  called  cedars)  (2) 

All  of  the  junipers  (Juniperus  sp.)  have  been  used  in  this  Region  since  pioneer 
days  and  are  considered  as  the  standard  fence  post  material.     The  heartv/ood  is 
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Toble  I 

COMPARATIVE  DURABILITY 
UNTREATED  FENCE  POSTS 


VERY  DURABLE 
Require  no  treotment 


Junipers    (4'-5"  Heortwood  diometer) 


Pitch  Pine  (Split) 


Osoge  Orange 


Gombel  Oak      Cset  green- Unpeeled  ) 


DURABLE 
Ordinarily   not  treoted 


NON-DURABLE 
Require  treotment 


Douglas  Fir 


Asti 


Ponderoso  Pine 
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Cottonwood 


COMPARATIVE    DURABILITY    IN  YEARS 
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Lodgepole  Pine 


Willow 


Tomorisk       (Attiol ) 


Doto  obtoined  from  vorious  sources 
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very  aurable  but,  because  of  the  varyirii'^;  anount  of  hcurtvood  in  posts  of  various 
sizes,  there  is  z.  bii?:  difference  in  the  durability  of  juniper  posts.     The  impor- 
tunco  of  heartwood  content  is  shov;n  in  Table'  11  -  Service  Life  of  Juniper  Posts  - 
which  shows  that  -^^osts  v.'ith  less  than  3  inches  of  hoartv.'ood  at  groundline  are 
relatively  non-durable  a.nd  should  not  be  used  in  perrr.c.nent  fences  unless  treated 
with  t.  good  preservative, 

?\teh  Pine  (split)'  (l) 

.  .^tch  pine  posts  are  cut  fro;a  dead  pine  trees  that  ha-ve  seasoned  on  the  stur.ip. 
Trees  that  have  been  subjected  to  li^ht  ground  fires  gradually  develop  "cat  faces'' 
v/hich  are  charred,  pitchy  scais  at  the  base.     ''fhen  the  cambial  (growing)  layer  has 
been  injured  by  fire,   tlie  tree  endeavors,  to  protect  the  ■'v'ound  by  exuding  large 
quantities  of  pitch  and  the  -v/ood  directly  below  the  scar  rapidly  beco:ies  coi.ipletel 
saturated  with  resin.    This  infiltration  of  resinous  materials  is  essentially  non~ 
toxic,  but  acts  as  a  waterproofing  layer,  preventing  the  penetration  of  wood  des- 
troying fungi.    '  hen  the  tree  dies,   it  gradually  soas.ons  and  the  entire  butt  log 
inay  be  iupregnated  v/ith  pitch.     Sucli  posts  are  invariably  charred  and  many  rancher; 
and  farmers  are  accustomed  to  consider  any  posts  that  are  charred  as  durable  as 
''pitch  posts."    Douglas  fir  posts  charred  %  inch  deep  had  an  average  life  of  70 
months,  compared  vfith  oL.  months  for  untreated  Douglas  fir.     This  indicates  the 
futility  of  this  practice,     A  good  "yjitch  post"  is  split  from  a  large  log,  it  con- 
sists entirely  of  heartvood,   and  is  so  pitchy  that  a  sliver  taken  from  it  readily 
ignites  and  burns  freely.     Several  years  ago  the  Southwestern  Region  of  the  Forest 
Service  carried  out  a  study  to  -detenaine  the  practicability  of  ''pitching"  pole  size 
pine  trees  10  to  12  inches  in  aiameter  by  various  degrees  of  peeling.^  Over  o. 
period  of  2  years  the  peeled    portions  of  those  trees  became  impregnated  with 
irregular  rosin  deposits  varyin[;  froia  a  trace  to  4  ^^^^  s'  inches  deep.     The  conclu- 
sions from  this  study  were  that  even  v/hcre  satisfactory'  resin  de^oosits  were  ob- 
tained  the  cut  poles  could  not  bo  considered  o.nymore  durable  than  untreated  poles, 
because  after  the  poles  were  cut  they  became  checked  forming  openings  into  wood 
containing  no  resin.     These  openings  permitted  the  entrance  of  fungi  and  moisture 
and  resultant  decay. 

Osage  orange  (Hedge  apple.  Bedeck,  Bois  D'Arc,  iiock  orange) 

Good  fence  post  material.  Plant  can  be  grovm  throughout  the  Region,  Is  moderatel' 
drought  resistojit  and  hardy. 

Black  locust 


Good  fence  post  material,     G'rowth  of  plant  is  limited  to  Utah,  northern  Arizona, 
and  T/estern  New  Mexico  because  of  black  locust  borer  in  other  sections  of  Region, 
'7ood  is  heavy  and  hard  rith  thin  sapwood. 

Gambel  oak  (Quercus  utahensis  -  Utah  oak)  (Ij.) 

Gambol  oak  is  fovind  throughout  the  Region  and  has  been  used  extensively  for  fence 
posts.     Round  posts  of  Gambel  oaks,  7  to  10-  inches  in  diameter,   set  green  and  un- 
peeled  have  been  found  to  be  serviceable  for  30  to  i+O  years.     Smaller  diameter 
posts  are  dccrcasingly  less  durable.     Seasoned  or  peeled  posts  proved  less  durable. 
It  is  not  definitely  Icnovm  why  the-  green-  unpeeled  posts  are  so  much  m.ore  durable 
than  the  peeled  seasoned  ones,  although  it  is  suspected  that  the  tannin  in  the  bs.r] 
retards  the  action  of  decay-producing  fungi.     Grjnbel  oak  is  an  ideal  tree  for  the 
production  of  fence  posts  because  it  grov:s  in  clmnps,   hr.s  a  diameter  range  of  3  "to 
12  inches,  and  has  few  branches  on  the  'lower  part  of  the  tree, 

'A 
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Proservativc  Treatment  of  Fon-Durable  Fence  Post  Foods 

All  Y.'oods  listed  in  Table  I  as  "non-durable"  should  bo  treated  with  a  good  v;ood 
preservative  before  being  used  as  fence  posts.     Many  of  those  v:oods,  particularly 
Douglas  fir,  ponderosa  pine,  lodgepolc  pine,  pinon  pine,  cjid  cottomTOod  are  used 
extensively  throughout  the  Region  •'.-.dthout  being  treated.     This  practice  necessi- 
tates continual  fence  post  replacement,  which  as  any  farmer  or  rancher  knorjs  can 
amount  to  a  rather  sizeable  annual  job.     To  figure  post  cost  properly,  it  should  b- 
bas^^-d  on  the  cost  per  post  per  year  -  the  annual  post  cost. 

An  Example  of  /vnnual  Post  Cost 
Untreated  rjid  Treated  Pine 


Cost  figures  used  in  this  example  are  averages.    Annual  comparative  costs  can  be 
obtained  for  any  work  unit  by  using  local  cost  figures  and  local  data  on  durability 
of  treated  and  untreated  posts. 


Untreated  Pine 

Average  life  of  post  5  years  (high) 

Cost  of  post  §.15 
Cost  of  digging  hole,   setting  post 

and  stapling  (l/2  man  hour)  .25 

-  .    TTCS  ■ 

v.i-1.0  J-    5  years  =  './.08  -  annual  post  cost 
Treated  Pine  (v.dth  any  good  preservative) 

Average  life  of  post  15  years  (conservative) 

Cost  of  post  §.15 

.Cost  of  treatment  (materials  and  labor)  .20  (high) 

Cost  of  digging  hole,   sotting  post  and 

stapling  (1/2  man  hour)  .25 


^,60  7-  15  years  ==  v.0i4  -  annual  post  cost 


This  exrjuple  is  indicative  of  the  savings  farmers  and  ranchers  can  make  by  using 
treated  fence  posts  instead  of  untreated  ones  with  a  short  life.     The  "cost  of 
treatment''  figure  of  20  cents  is  high,  because  by  the  use  of  some  preservatives  it 
can  be  done  for  as  low  as  10  cents  per  post.     The  "average  life"  figure  of  15  years 
is  conservative  because  by  the  use  of  creosote  (hot  and  cold  method)  this  can  be 
increased  to  20  years.    Using  these  last  two  figures,  v:e  have  a  total  treated  post 
cost  of.  5'^  cents  -J-  20  years,  v^hich  gives  an  annual  post  cost  of  ,,,025. 


Comparative  Annual  Fence  Post  Costs  Per  I^lc  of  Fence 


Pine  Life  in  Annual 

Posts  Years  Post  Cost 


Untreated  5  (}.03 

Treated  I5  ,0U 

Treated  20  .025 


Posts  1  rod  apart        Posts  2  rods  apart 
(33c  per  mile)  (165  per  mile) 


0  26.1.10  0  13.20 

13.20  •  6.60 

8.25  U.I3 
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Althougii  tiic  orii^inc.l  cost  of  trcc.tcd  fcacc  posts  mi.y  c.ppv^r.r  to  be  high,  it  is 
ror.dily  c-.ppr.ront  thc.t  they  arc  much  chcr.por  over  r.  period  of  cvon  c.  few  ycr.rs 
than  untreated  non-durable  fence  posts. 

Kinds  of  Preservatives  (5) 


There  arc  a  large  number  of  fi,ood  v;ood  preservatives  on  the  market  but  only  c.  snail 
.lumber  of  tliom  arc  adapted  for  use  by  fariiicrs. 

""'ooc''.  preservatives  are  chemicals  that,  ■'.vhen  injected  into  vood,  mr.kc  it  unpala- 
tabl'^  or  uninhabitable  to  wood-aostroying  or[;;aniSiiis .     For  protection  against  decay 
m;  rine  borers,   end  most  insects,  preservatives  must  be  poisonous  or  toxic.  Pro- 
tection against  pdrvdor-post  beetles  can  be  c  ?complishod  by  any  film  that  covers 
the  surface  of  the  vrood  so  that  the  insects  cannot  deposit  tlieir  eggs  in  the  pores, 
There  may  also  be  some  chemicals  that  are  repellent  to  insects  rather  than  poison-- 
ous.     For  general  use,  ho'/evor,  a  preservative  must  have  liigh  toxicity.     It  must 
also  be  chemically  stable  rnd  permcnent  so  that  it  i.ill  rwurvin  in  the  vrood.for 
mt.ny  years,  have  good  penetrating  properties,  bo  safe  to  hc.ndl.. ,  harmless  to  -.vood 
and  metal,   readily  available,   md  reasonably  ch^ap.     .additional  rcouiremonts  for 
special  uses  may  include  cleanness,  paintability,   freedoii  from  odor  or  color,  fire 
resistance,  laoisturc  rcpcllencc,  freedom  frovi  svclling,   or  various  combinations 
of  these  properties.*' 

■''There  arc  many  m:.  te rials  that  are  capable  o:""  ei-tending  the  life  of  r"ood.  Natur- 
ally some  are  more  effective  than  others;  all  possess  certain  di sadvantar^-es  that 
liiTdt  their  use,   as  v;ell  a.s  advantages  that  make  them  especially  suitable  for 
specific  purposes.     The  effectiveness  of  preservative  treateir.ent,   of  course,  de- 
pends on  the  amount  of  preservative  absorbed  and  the  depth  of  penetration,   as  "..'ell 
as  on  tlie  preservative  used,   and  the  importance  of  this  fact  must  not  be  over- 
looked,   '.'ith  fev;  if  any  exceptions,  preservatives  fall  into  three  general  classes; 
the  toxic  oils,   like  creosote,  which  are  relatively  insoluble  in  water  and  of  low 
volatility 5  the  salts  that  are  injected  into  v'ood  in  the  form  of  vater  solutions; 
and  preservatives  that  consist  of  a  small  percentage  (usually  about  5  percent)  of 
a  highly  toxic  chem.ical  in  a  solvent  or  mixture  of  solvents  other  than  water.'' 

TIIE  CPEOSQTE  FiETIIOD  GF  TREATING  POSTS 

"Coal-tar  creosote  is  a  brovmish  oil  that  comes  froia  the  distillation  of  coal-tar. 
It  is  the  distillate  that  falls  bet'-een  the  lightest  fractions  or  light  oils,  and 
the  t-'itchy  substance  that  represents  the  residue.     Its  advantages  are  (l)  its 
toxicity  to  wood-destroying  fungi  and  insects,   {2)  is  relatively  insoluble  in 
v;ater,  and  its  lev/  volatility  which  impart  to  it  a  great  degree  of  permanence, 
under  the  laost  va.ried  conditions,   (j)  its  ease  of  application,   (L.)  the  ease  with 
which  its  depth  of  penetration  can  be  determined,  and  (5)  its  general  availability 
and  relative  low  cost.'' 

'Creosote  for  use  on  posts  and  other  farm  timbers  using  the  open-tank  treatment 
should  have  the  following  specifications  idiich  are  the  sane  as  those  of  the 
/uaerican  ''■■.'ood  Preservers  Association  for  C-rarle  1  creosote: 

1,  The  creosote  shall  be  a  distillate  of  coal-gas  tar  or  coke-oven  tar. 
It  shall_  comply  with  the  following  requiremi.ents: 

2,  It  shall  not  contedn  more  than  3  P^r  cent  of  water. 

3,  It  shall  not  contain  more  than  0.5  per  cent  of  i^iatter  insoluble  in  benzol. 
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U'     The  specific  gravity  of  the  creosote  r.t  3^  C,  conj^JEired  v.dth  v:ater  at  15»5  C., 
shall  be  not  less  than  l.OJ. 

5.  The  distillate,   on  c  r.^atei'-free  basis,   shall  be  vithin  the  follov;ing_  limits: 

Up  to  210  C.,  not  more  than  5  pei"  cent.  '     '  ' 

Up  to  235°Co,  not  more  than  25  per  cent. 

6.  The  creosote  shall  yield  not  more  than  2  per  cent  of  coke  residue.   --.  .... 

''■Prepuring  Round  Posts  for  Creosoting  necessitates  that  they  be  thoroughlj^  peeled 
to  enable  then  to  season  quickly  enough  to  avoid  decay  or  insect  damage  and  in  ■ 
o-r-der  to  periTiit  the  entrejice  of  the  preservative.     Ho  preservative  v.dll  penetrs-te 
bark  easily.     Peeling  can  be  accomplished  very  easily  if  posts  are  cut  during  the 
spring  months  v.'hen  the  cambium  layer  is  active.     At  other  times  of  the  season,  the 
bark  comes  off  v.dth  considerable  difficulty  and  ma^^  require  a  special  peeling  spud 
or  a  drai.'  shave,  in  addition  to  an  ordinary  axe." 

"Seasoning  is  important.     It  is  not  uncoini.ion  in  commercial  practice  to  season  •  - 
posts,  poles  and  raii\":ay  ties  for  as  long  as  8  to  12  months  'before  creosoting, 
A  great  deal  can  be  accomplished  in  three  to  six  months  of  good  seasoning  weather. 
Small  pieces  season  more  quickly  thaai  large  pieces  and  sapv.'ood  more  quickly  than 
heartv.'ood.     The  most  satisfactory  seasoning  practice  for  any  specific  case  v/ill 
depend  on  the  individual  drying  conditions  and  the  preservative  treatment  to  be 
used,  and  must  be  determined  by  experience," 

"Preservative  oils  applied  to  green  or  v/et  T'ood  are  practically  useless  because 
preservatives  so  applied  cannot  penetrate  v.'ood  that  is  already  full  of  ivater.'' 

"Preparing  the  Treating  Solution. 

A  solution  of  hO^^  creosote  and  60^  light  fuel  oil  has  been  found  satisfactory. 
Old  crankcase  oil  is  a  satisfactory  substitute  for  fuel  oil,     -  The  quantity  of  • 
preservative  that  posts  v/ill  absorb  depends  upon  the  species,  the  amount  of 
seasoning,  the  size  of  the  post,  and  the  thoroughness  of  the  job  of  treating. 
One  "gallon  v,dll  usually  treat  frora  2  to  -U  posts." 

"ilecessary  Equipment 

The  essential  parts  of  the  apparatus  for  general  farm  use 
(depending  on  Y/hether  the  hot  and  cold  or  hot  and  cooling 
thermometer,   and  some  means  of  heating.'' 

"The  chief  requirements  of  the  tanks  are:     ( l)     That  tliey  shall  be  strong  enough 
to  hold  the  v/eight  of  the  oil  and  the  posts;   (2)  that  they  shall  not  leak;  (3) 
that  they  shall  be  deep  enough,   so  that  the  surface  of  the  oil  vdll  be  a  foot  or 
more  belovr  the  top  of  the  tank  during  treatment;  and  {h)  that  they  may  be  readily 
heated.    Any  metal  tank  of  convenient  size  v.'hich  vdll  satisfy  these  requirements 
I'dll  do.     The  heating  may  be  accomplished  by  a  fire  beneath  the  tank  or  by  means 
of  steam  coils.     If  an  open  fire  is  used,   care  should  be  taken  to  prevont  the  oil 
from  slopping  over  the  side  of  the  tank  and  taking  fire.     This  is  the  reason  for 
having  the  surface  of  the  oil  a  foot  belov:  the  top  of  the  tank.     Though  the  oil 
is  not  dangerously  inf larrmablc,  and  ordinary  care  vdll  prevent  trouble,  careless- 
ness may  result  in  the  loss  of  the  oil  end  the  posts.     The  treatment  should  be 
made,   of  course,   in  a  situation  v/herc  an  accidental  firo  vdll  not  endanger  any 
buildings,   crops,   or  other  valuable  property." 


are  one  or  tv.'o  tanks 
method  is  used),  a 
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"A  '^0-ga.llon  drum  is  not  suita"!  le  because  it  is  too  short.    "  hen  s.  1-foot  section 
(cut  from  a  barrel  of  tlie  .'■aine  size)  has  been  welded  to  the  top  of  a  50-(X?-llf^ii 
drum,   it  v/ill  be  satisfactory.     In  order  to  ]:eep  the  ;posts  fro-n  floating  in  the 
oil,   it  is'  v;ell  in  a  plant  of  this  kind  to  use  a  false  bottom  in  each  druia.  This 
cnn  reariily  be  made  out  of  the  heads  cut  from  the  drumr,,   or  any  rlat  ■j.'iece  oj.  iron 
by  riveting  on  strips  of  iron  through  v/hich  several  screv;s  protrude  from  one-half 
to  three-fourths  of  an  inch.     The  screv/s  stick  into  uhe  posts  and  keep  them  from 
moviac  about  and  floating  in  the  oil." 

'  TVs  Treating;;  Process. 

The  brushinf^    or  spraying-  of  seasoned  ■■A'-ood  with  creosote  is  a  corruT.on  practice, 
but  because  of  the  penetration  obtained  by  either  method  is  extremely  challor: 
only  very  limited  protection  may  be  expected.     The  zone  of  treated  vood  is  ecsil.y 
broken  throug;h  lath  the  result  that  untreated  v:ood  is  exposed  to  fun^^cus  attack. 
The  amount  ol'  preservative  available  Tier  un.it  of  surface  area  is  also  so  small 
that,  v'hen  the  v.'ood  is  expoced  to  the  weather,   it  is  rr.pidly  reduced  belov  the 
point  of  effectiveness. 

Ti"ie  only  really  satisfactory  method  ariapted  for  use        farmers  and  ranchers  in 
ao]^  lying  creosote  to  posts  and  other  farm  timber's  is  knov/n  as  the  ''hot  and  cold'' 
method.     In  this  r.iethod  the  seasoned  posts  or  other  seasoned  materials  are  heated 
for  one  or  more  hours  in  the  preservative  at  a  temperature  of  from  180^'  to  220°  F. 
They  are  tlien  quickly  transferred  to  c.  tank  of  -oreservative  having  a  temperature 
of  about  100°,  and  are  left  there  for  one  hour  or  more.     in  the  hot  bath  the  air 
and  moisture  in  tlie  ■':ood  expand  and  arc  partially  driven  out.     '''hen  the  v/ood  is 
plunged  into  the  cool  oil  the  air  and  moisture  in  the  vrood  contract  and  drav/  in 
the  oil.     Hlxcept  for  a  few  very  easily  treated  woods,  there  is  little  absorption 
of  oil  by  the  ivood  during  tl\e  hot  bath,.    Instead  of  a  separate  tank  being  used 
for  the  rool  bath,  the  heating  of  the  oil  in  the  hot  bath  may  be  stopped  and  the 
wood  and  the  oil  allov/ed  to  cool  together.     This  cccomplishes  the  same  purpose  as 
the  cool  bath,  but  a  longer  time  is  required  because  the  hot  oil  cools  very  slovrly 
The  single-tank  treatment  is  particularly  suitable  for  heavy  posts,  poles  or  large 
timbers  which  cannot  be  easily  transferred  from  one  tarJc  to  the  other.     It  can 
sometimes  be  used  to  advantage  also  by  Iieating  for  two  or  three  hours  early  in 
the  morning  or  in  the  evening  and  allovdng  the  material  to  cool  all  day  or  all 
night.     This  v/ill  make  it  possible  to  carry  on  the  treatm.ent  without  interference 
Y'ith  the  regular  \;ork  of  the  fana.     The  material  may  be  treated  more  rapidl;;', 
hov.-ever,  by  using  the  two  tanks.'' 

"It  is  desirable  in  the  hot  and  cold  bath  treatment  to  have  the  sapY.rood  penetrated 
all  the  v/ay  through  by  the  oil.     This  is  sometimes  very  difficult  to  accomplish, 
however,  or  requires  too  much  oil,   and  a  shallovrer  penetration  must  then  be  ac- 
cepted.    A  penetration  of  from  one-ho.lf  to  three-fourths  of  an -inch  should  give 
very  good  results.     Even  lighter  penetrations,  though  they  are  not  as  effective, 
will  probably  rive  sufficient  protection  to  more  than  repay  the  cost  and  incon- 
venience of  treating.     The  treatment  should  extend  far  enough  up  the  post  so  that 
at  least  6  inches  of  treated  wood  v.dll  be  above  the  ground  line  when  the  post  is 
set.     Diarin^,  thi.e  cooling  period  the  absorption  of  oil  by  the  posts  i'/ill  lower  the 
height  of  the  oil  in  the  tank.     Care  should,  therefore,  bo  taken  to  sou  that  there 
is  always  enough  oil  in  the  tank  to  keep  the  oil  to  the  proper  height  on  the 
posts." 

''The  length  of  time  the  wood  is  held  in  the  hot  and  cold  baths  should  be  deter- 
mined by  the  penetration  obtained  and  the  am.ount  of  oil  absorbed.     The  most  effi- 
cient treatment  is  the  one  that  gives  the  greatest  penetration  ^vith  a  moderate 
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absorption  of  oil.     The  depth  of  penetration  i.iay  he  dete mined  by  boring  a  snail 
hole  in  the  treated  vrood  I'lt  the 'point'  v/herc  the  ground  line  v;ill  be.     This  hole 
should-  be  tightly  plugged  vrith  a  creosoted  plug  before  .the  post  is  ^;et.     The  • 
reason  for  tricing  the  depth  "t)f  penetration  at  the  ground  line  is  thc.t  this  :is 
trho  point  c.t  v/hich  decay  is  usually  nost  severe,  and  therefore,  the  point  at  ivhicli 
.depth  of  treatment  is  most  important, 

"Ordinarily  it  will  not  be  necessary  to  leave  the  posts  or  other  material  in  the 
hot  bath  over  three  hours,  and  v.dth  many  voods  a  much  shorter  time  may  give  good 
;:ecults.     The  same  is  true  of  the  cold  bath.     If  the  penetration  of  oil  is  not' 
sufficient,  either  the  time  of  the  hot  or  the  cold  bath  should  be  lengthened.  If 
che  penetration  is  satisfactory,  but  too  much  oil  is  absorbed,  the  time  of  the 
cold  or  cooling  bath  should  be  shortened.     Material  v:et  from  recent  rains  requires 
a  much  longer  time  for  the  hot  bath  than  dry  material.     The  amount  of  oil  absorbed 
ivill  vary  v.'ith  the  kind  of  Tvood  and  the  size  of  the  material.     In  general  for 
posts  it  should  be  betv/een  four-tenths  and  six-tenths  of  a  gallon  for  a  post  5  "to 
6  inches  in  diameter.     The  objection  to  hj.gher  absorptions  is  the  greater  cost  for 
oil.     In  purchasing  oil  it  should  be  remembered  that  in  addition  to  the  oil  ab- 
sorbed some  oil  will  be  left  in  the  tank  after  the  last  posts  or  other  material 
are  removed.     The  quantity  will  depend  on  the  size  of  the  tank,  but  v^ill  be  enough 
to  fill  the  tank  to  a  depth  of  about  Ip-  to  2  feet.*' 

"During  the  heating  period  the  temperature  of  the  creosote  should  be  kept  as 
nearly  constant  as  possible,  or,   still  better,  it  should  be  allowed  to  increase 
very  "slowly.     If  it  can  be  avoided,  the  temperature  should  not  be  allowed  to 
fluctuate.     Temperatures  between  2.00°  and  220°  F.  are  satisfactory.     For  timber 

J.  tJ 

v/hich  treats  very  easily  180°  may  prove  high  enough.  The  temperature  should  not 
be  allovred  to  go  above  220°,  as  some  of  the  oil  is  lost  by  evaporation  at  high- 
temperatures.  There  is  also  danger  that  the  oil  vrill  boil  over  the  sides  of  the 
tank  if  the  temperature  gets  too  high.  The  "cold''  bath  should  be  \Tarm  enough  to 
thin  the  oil  thoroughly.  A  temperature  of  100°  vdll  usually  be  found  sufficient 
for  this  purpose." 


Special  Creosote  Treatment  of  Tamarisk 


The  tree  tanaarisk,  Tamarix  aphylla,  which  is  confined  mainly  to  central  and 
southern  Arizona  grovrs  Yery  rapidly  and  is  an  e::cellent  fence  post  wood  when 
treated  v/ith  creosote.     The  untreated  wood  lasts  only  a  few  years.     The  tamarisk 
has  capillary  vertical  vessels  mclcing  it  possible  to  treat  either  green  or  seasoned 
posts  merely  by  placing  them  in  a  tanlv  of  cold  creosote,  which  should  have  a  depth 
of  about  32  inches,     T.'ith  the  creosote  at  this  depth  it  v.lll  travel  upv-ards  to  the 
top  of  a  7  foot  post  impregnating  the.  entire  post  in  c.  12  hour  immersion  period. 
For  further  information  on  the  treatment  of  tamarisk  see  reference  9* 

"Summary  of  the  Creosoting  Process  (Special  Tamarisk  method  exc  luded) 

1,  Peeling  of  posts  is  necessary  to  hasten  seasoning  and  to  insure  the  penetra- 
tion of  the  preservative, 

2.  TIet  wood  vdll  not  allow  the  penetration  of  creosote  oils.     Posts  should  be 
seasoned  for  from  one  to  six  months. 


5.     Prepare  the  treating  solution  by  mixing  i^O^-.  creosote  v.dth  60J^  fuel  oil  or 
old  cranlc  case  oil. 
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U*     Provide  an  open  tanl:  that  v.'ill  a].lov.'""thG  posts  to  stand  on  end,  be  submerged 
to  one  foot  above  the  rround  line,  and  the  creosote  still  not  cone  nearer 
than  one  foot  from  the  top  of  the  tank. 

5.  Heating  should  not  be  more  thrn  220°  F.     Use  a  food  thennometer. 

6.  Posts  should  be  left  in  the  bath  until  it  cools  belov;  100°  F.  or  be  trans- 
ferred to  another  tanlc  containing  creosote  having  a  temperature  of  about  100° 

7*     ihe  preservative  should  penetrate  to  a  depth  of      to  ^/''i  of  ^-^  inch, 
0,     It  is  desirable  that  the  top  of  the  post  be  ;  iven  a  light  application. 
Life  of  Crcosoted  Treated  Posts 

Non-durable  fence  post  ^,:oods  given  a  good  hot  and  cold  creosote  treatment  vdll 
have  their  usable  life  increased  by  I5  to  20  years.     This  ic  based  upon  informa- 
tion accumulated  over  the  last  3'-^  years  by  the  Forert  Products  Laboratory  and 
cooperating  agencies. 

Post  Life  YiThen  Treated  Vfith  Creosote  (Hot  and  Cold  Method) 
Based  on  Infonnation  Obtained  frou  Forest  Products  Laboratory 

(All. round  posts) 


Douglas  fir  20  years 

Ash  20  years 

Ponderosa  and  lodgepole  pine                 •   20  years 

Aspen  and  cottomvood  '       18  years 

",'illov,"  and  red  i.iaple  18  years 


Advantages  cud  Disadvantages  of  the  Hot  and  Cold  Creosote  Method  of  Preserving 
Fence  Posts    ( Special  Tamarisk  method  excluded) 

This  method  of  treating  posts,  although  very  satisfactory,  has  several  disadvan- 
tages: 

1.  The  v-osts  must  be  fairlA'  r;ell  cured. 

2.  Care  must  be  e:;crcised  to  remove  the  barli  to  the  cambium  layer  for  proper 
penetration, 

3.  Special  equipment  is  required  in  all  cases  and  a  special  structure  must  be 
built  if  a  fairly  le.rge  number  of  posts  are  to  be  treated  efficiently, 

U'     A  continuous  crev.'-  is  required  for  efficient  treating  operations  if  a  fairly 
lart^'e  number  of  posts  are  to  be  treated  in  a  limited  period  of  time, 

5.     There  is  alv/ays  a  fire  hazard  if  ertrem.e  care  is  not  exercised  to  avoid 
overheating  the  creosote. 

Advantages: 

1.     Long-time  tests  have  proven  that  this  treatment  gives  a  long  usable  life  to 
non-durable  fence  post  woods  and  this  treat:.ient  can  therefore  be  recormnended 
to  farmers  and  ranchers  vrithout  any  qualifications. 
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THE  Zim  CHLORIDE  IffiTHOD  OF  TREATING  FENCE  POSTG 


"Zinc  chloride  is  a  v.'atcr  soluble  v.'ood  preservative  and  is  available  in  thiree 
forms:     granulated,   fused,  and  concentrated  solution,  '  In  the  granulated  form 
it  is  in  dry,  r/hite  grains  or  small  pi^eces  v/hich  dissolve  readily  in  T.'ater.  It 
must  be  shipped  in  airtight  containers  for,  ivhen  exposed  to  air,   it  quickly  takes 
up  moisture  and  the  grains  stick  together  or  even  melt  in  the  absorbed  v.-ater. 
"Ivlien  using  .this  fon.i,  therefore,,  it  is  desirable  to  mix  the  entire  contents  of  the 
cor.tainer  vrlta  7;ater  at  one  time  v/hcnever  practicable.     If  any  unused  granules  mus 
JO  left  i.n  the  container  it  should  be  tightly  closed  as  quickly  as  ppssible," 

'  "The  fused  form  is  very  inconvenient  to  handle  in  small  quantities.     It  is  shipped 
as  a  solid  mass  inside  of  an  airtight  container.     It  can  be  dissolved  slot.dy  by 
chopping  holes  in  the  container  and  placing  both  container  and  contents  in  the 
v/ater  or  the-' conto.iner  may  be  chopped  to  pieces  and  thus  removed  from  "around  the 
zinc  chloride  mass.     Since  fused  zinc  chloride,  vrhen  purchased  in  small  quantities 
is  no  cheaper  than  the  granulated  form,  and  nay  even  be  more  expensive>  there  is 
seldom  any  advantage  to  the  small  consumer  in  using  it." 

Ordin^vrily  the  m.ost  convenient  form  of  zinc  chloride  for  sr.3.11  users  is  the  con- 
centrated solution.    Various  manufacturers  ship  the  solution  in  different  strengths 
and  as  this  requires  considerable  figuring  in'  order  to  determine  the  required 
strength  of  solution,  it  is  not  considered  too  satisfactory  for  the  trough  method. 
Either  the  granulated  or  fused'  forms  arc  much  easier  to  use  in  this  method, 

Tho  principal  advantages  of  this  salt  are  its  relative  cheapness,   general  avail- 
ability, uniformity  of  quality,  cleanliness,   ability  of  the  treated  v.^ood  to  take 
and  hold  paint,  lack  of  odor,   ease  of  shipment,  e.nd  lack  of  fire  hazard.     The  use 
of  zinc  chloride  as  -a  preservative  is  not  nev;.     It  has  been  used  for  a  number  of 
years  and  is  practical  for  use  in  this  Region.  ■      -''. 

"One  of  the  simplest  and  cheapest  methods  that  can  be  used  for  the  treating  of. 
posts  with  zinc  chloride  is  by  the  tire-tube  method.     This  process  is  not  alto- 
gether new  but  rather  is  the  practical  application  of  a  treating  process  that  has 
been  in  existence  for  a  nuraber  of  years.     It  requires  a  limited  air^ount  of  equip- 
ment and  lends  itself  especially  to  farmer  treatment  of  posts,   since  it  can  be 
carried  on  periodically  and  does  not  require  extensive  preparation." 

Because  of  the  inability  to  obtain  inner  tubes  at  the  present  time,   it  becomes 
necessary  to  provide  a  substitute  method  v^rhich  is  knoi^n  as  the  "trough  method". 
This  method  has  been  thoroughly  tried  and  if  the  directions  are  follov/ed  y/ill  give 
satisfactory  results.     However,   if  anyone  is  interested  in  the  tire-tube  method, 
the  Regional  Forestry  Division  v/ill  be  glad  to  supply  instructions  on  its  use. 

The  Trough  i.Iethod  of  Treating  Posts  v.-ith  Zinc  Chloride 

"Trees  the  proper  size  for  posts  should  be  felled  and  cut  into  the  desired  lengi:hs 
not  more  than  21;  hours  before  they  are  to  be  treated.  In  the  case  of  pine,  it  has 
been  found  that  a  2[j.-hour  period  is  desirable  before  treating  starts.  This  allovrs 
the  pitch  to  accumulate  on  the  ends  of  the  posts." 

"llix  the  zinc  chloride  (ZnCl2)  in  the  proportions  of  2  pounds  of  zinc  chloride 
salt  to  one  gallon  of  wa.ter.     The  salt  ^.-.0.11  dissolve  slowly  and  may  require  fre- 
quent stirring.     Zinc  chloride  attacks  metal  and  should  not  be  allowed  to  stexnd 
for  any  length  of  time  in  a  metal  container.    A  wooden  trough  or  half  of  a  wooden 
barrel  is  the  best  t^qoe  of  container  to  use  as  a  treating  vat," 
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"If  the  posts  have  stood  more  thru  2  or  3  hours  after  cuttinr,  :.bout  1  inch  shoi'.ld 
be  triiTuned  fro:,  the  butt  end,  then  the  poots  stood  uprirht  in  the  trough  until  it 
hp.s  been  filled.     If  it  trJ:es  nore  thcji  1  hour  to  fill  the  trough,  plr.ce  cbout  1 
inch  of  zinc  cliloridc  solution  in  the  bottcn  to  prevent  t':e  triiraned  posts  from 
drying  out,    YHien  the  trough  is  filled  to  cc.pc.city  vita  posts,   zinc  chloride  solu- 
tion should  be  added  until  there  ere  tv.'o  quarts,  for  ec.ch  cubic  foot  of  Vvood  con- 
wc.ined  in  the  posts  in  the  trougli,     T'ne  tabj.o  o:i  page  IJ  shoves  the  cubic  contents 
of  posts  of  different  sizes." 

'Let  tlie  postG  sta;Kl  in  the  solution  for  3  "^ays  r.fter  r.-hich  c.n  inch  should  be 
sc.v'ed  from  the  top  end  and  the  posts  reversed  (vath  the  tops  do'.;n)  in  the  trough. 
Do  not  c.dd  more  -solution.     There  should  be  soir.e  left  c.fter  the  posts  have  been 
treated  for  three  days.     Leave  the  posts  in  the  trough  until  all  of  the  solution 
has  been  taken  up.     This  vrlll  require  iron  2  to  1;  days.     The  por.ts  should  then 
be  removed,   stacked,  and  allov."ed  to  dry  for  about  1  month  before  usin?;;;.'' 

The  Pipe  Method  of  Treatin;   Posts  YHth  Zinc  Chloride 


C-rcen  posts  can- be  treated  vich  zinc  ch.loride  v.ith  an  adaptation  of  the  inner 
tiAbe  metiiod  vfhich  is  knovn  as  the  pipe  method,     i.  1;  -  or  2  inch  iron  pipe,  8  to 
10  inches  long  is  sharpened  at  one  end  so  that  it  can  be  driven  into  the  top 'of 
a  post.     The  post  should  be  placed  in  an  upri[.ht  position  and  fastened  so  that 
it  v/ill  no  G  lall  down,  and  the  section  of -pipe  then  driven  into  the  top  of  the 
post  CO  that  no  liquids  can  leak  out.     The  required  amount  of  zinc  chloride 
solution  is  then  poured  into  the  pipe,    T'.heh'-.all  of  the -solution  has  drained  ■  into 
the  posts,  then  the  posts  are  ready  for  setting.     For  information  on  the  amount 
of  preservative  to  use  for  posts  of  various  sizes  reference  should  be  made  to 
the  inner  tube  metliod  of  treating  posts  vith  zinc  chloride. 
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YOLUIJE  TABLE  FOR  FEiJCE  POSTS 


Average 

niaineter   "  Volui'-e  in  Culoic  Feet  for  Given  Lengths 


.n  Inches 

5-^-  Ft. 

6  Ft, 

6^  Ft. 

7  i-'t. 

7o-  Ft, 

8  Ft. 

3.00 

3.50 

3.75 

0.270 
0.317 

0.368 

0.1^2 

0.29i+ 

o.3li6 

0.1.02 
0.l!.6l 

0.319 
0.375 

o.ii55 
0.500 

o.3i4i+ 

O.IiOli 
0.1.63 

0.538 

0.568  - 

O.II.33 
0.502 

0.576  ,  • 

0,393 

0.1:62 

0.555 
0.615 

U.oo 

U.75 

0,51^  . 
0.608 

0.677 

0.525 

0.592 

0.663 

,0.738 

0.569 

o,61ii 

0.717 

0.800 

0.622 
0,690 

0.773 
0.662 

0.655 

0.828 
O.92U 

-  0.700 
0.790 

0.803 
0.965 

5.00 

5.25 
5.50 

5.75 

0.751 

0.829 

O.9O8 

0.995 

0.820 

0.905 
0.990 

1.08- 

0.888  . 

0.979 
1.07 

1.17 

0.956 

1.055 

1.16 

1.26 

1.025 

1,13 
1,21. 

Ie35 

l.'093 
1.21 

1.32 

1.1^^ 

6.00 
6.25 
6.50 
6.75 

1.08 

1.17 
1.27 

1.37 

1.18 
1.28 
1.36 
l.I:-9 

.1.28 
1.33 
1.50 
1.62 

1.38 
1.1>9 
1.61 
1.7^ 

1.4s 

1.60 

1.73 
•  1.61 

1.57 

1.71 

1.35. 

-  .  y  > 

7.00 
7.25 
7.50 

7.75 

1.47 

1,58 
1.69 

1.80 

1.61 
1.72 
l.Sli 

1.97 

1.7^:. 
1.37 

2.00 
2.13 

1.C7 
2.03 

2.15 
2.30 

2.0^'. 
2.16 
2.30 
2.I46 

■  -2.14 
2.30 
2.1^6 
2.61 

8.00 
c.25 

1.92 
2.05 

2.10 
2.22 

2.27 
2,i42 

2.61 

d  0  o2 
2.79 

2. SO 
2.98 

Determine  the  average  diameter  of  the  ;^^ost, 
(Diameter  of  top.^    dirjiieter  of  butt) 

2 

Opv.'osite  this  diameter  in  the  above  table  (see  the  first  coliunn)  and  under  the 
proper  length,  note  the  contents  in  cubic  feet,    Zi:-c?jiiple:     Consider  a  post  of  the 
follov^ing  dimensions:     Top  —  ^^y''  in  diaiaeter,  butt  =  3~3/^t-"»  lengths  7  feet. 
3^"  /  5-3/V  =  3.62".  ; 

2 

The  nearest  figure  in  the  table  corresponding  to  this  dicaueter  is  3.50".  Under 
the  column  for  7  feet,  and  opposite  3.50,  the  volume  in  cubic  feet  =  ,L6S. 
Compute  the  contents  of  all  of  the  posts  in  this  manner. 
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Testing,  the  Penetration  of  Zinc  Chloride 

^'i^repcratiop.  of  Testing  ScTut\ons 


Prepare  about  100  c.c.  of  each  of  the  following  stock  solutions: 

1%  solution  of  potacsiun  ferricyanide 
1%  solution  of  potaLsium  iodide 
5/    solution  ol'  soluble  starch  ■ 

The  soluble  starch  is  not  ordinary'-  starch  but  a  specially  prepared  starch  \.'hich 
can  be  obtained  from  chemical  supply  houses.     Tv/o  f-rams  should  be  stirred  with 
enough  cold  v.'c.ter  to  r.iake  a  thin,  uniform  paste;  then  pour  into  enough  hot  r/ater 
to  make  a  total  of  100  c.c,   stir  veil  and  boil  for  a  fev;  minutes  until  nearly 
clear.     This  is  important  since  all  of  the  starch  must  be  in  solution.    A  starch 
solution  r.'ill  xiot  keep  lon^,  and  cannot  be  used  vlth  success  xrhen  it  begins  to 
sour."  * 

"Application  of  Test 

Cut  a  disc  cross-section  from  the  post  or  make  a  core  boring  vith  an  increment 
borer, 

Ilix  about  10  c.c.  of  each  of  the  three  stock  solutions  and  ^our  into  an  atomizer. 
(Try  to  (^et  a  DeVilbiss  rlo .  3^  if  possible).     If  an  increment  core  is  uced,  pour 
the  solution  into  a  test  tube,    ''.hen  the  miicture  is  sprayed  on  the  sample,  or  -"hen 
it  is  dipped  into  the  solution,  the  disc  cross-section  of  the  post  or  the  incre- 
ment core  v.'ill  turn  a  deep  blue  v;here  zinc  chloride  is  present.     That  portion  of 
the  sample  into  v/hich  the  zinc  chloride  has  not  penetrated  r'ill  retain  its  origi- 
nal color.     Should  the  color  fade,   repeat  the  process.'' 

The  Usable  Life  o_f  Posts  Treated  v/ith  Zinc  Chloride  : 

Service  records  are  not  available  on    the  life  of    posts  treated  by  tlTssc  methods, 
lioviever,   records  of  posts  treated  with  zinc  chloride  using  other  methods  of  ap- 
plication {~ive  the  basis  for  expecting  that  very  cheap  post  material,   such  as 
aspen,   cottonvood,   sap^'ood  pine,   soft  maple,  vrilloT^  and  others,  by  these  treating 
processes  mil  last  fifteen  years,  and  perhaps  considerably  longer  in  the  drier 
portions  of  this  Region, 

TliE  OSMOSE  IvETIiOD  OF  TFGATIHG  POSTS*** 
The  Origin  of  the  Process 


The  Osmose  process  originated  in  Germany  and  has  been  used  commercially  since 
about  IQJO*     Its  use  under  this  name  is  covered  by  tvro  U.  S.  Patents  issued  in 
1^55. 

The  method  of  treatment  is  unique.     It  makes  use  of  a  new  material  which  is 
applied  in  a  thin    -at er -mixed  paste  or  a  coal  tp.r  preparation  v.diich  is  carried 
into  the  wood  by  diffusion.     The  basic  chemicals  are  sodium  fluoride,  sodium 
(or  potassium)  carbonate,   and  dinitrophenol,  mixed    with  other  ingredients.  The 
t\'o  most  important  ingredients  ?re  sodium  fluoride  and  dinitrophenol.     SoLie  of 


*  Ordinary  starch  may  be  used  if  the  other  is  not  available. 
**  This  refers  to  the  inner  tube,  tro'^.gh, "  and  pipe  methods. 
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their  important  values  in  comparison  with  other  materials  are  given  belor;: 

Solubility  Behavior 

in  ToT/ards  Fungicide 

Material  Cold  ■'■"ater  Moisture  Eating 

Common  Salt  35.7  Hygroscopic  ..     1  ■ 

Zinc  Chloride  209.0  Extremely  Hygroscopic  5 

Sodium  Fluoride  l4.,i4.  Non-Hygroscopic  *  100 

Dinitrophenol  0,07  Non-Hygro?copic  2000 

Lumber  treated  v.'ith  Osmose  preservative  that  contains  no  creosote  or  tar  is  odor- 
less and  paintable.     Freshly  treated  lumber  is  full  of  moisture  and  should  be 
thoroughly  seasoned  after  treatment  before  using  it  in  buildings  or  other  places 
■i.7here  high  moisture  content  or  shrinkage  after  installation  would  be  a  disadvan- 
tage.    The  limited  ar.ounts  of  preservative  salts  absorbed  in  the  Osmose  treatment 
are  too  small  to  have  a  significant  influence  on  the  inflammability  of  the  ■."ood. 

Service  Tests  Using  the  Osmose  Process 

The  Forest  Products  Laboratory,  in  discussing  the  Osiuose  method,  has  the  follov.'ing 
to  say: 

"The  only  sure  test  of  the  value  of  a  preservative  or  process  is  the  results  it 
gives  in  actual  use,     A  long  time  is  required  to  accumulate  enough  data  on  any 
process  to  permit  positive  conclusions  as  to  its  value.     Observations  must  be  made 
on  many  installations,  under  various  conditions  of  service,   and  on  different  forms 
of  timber,  because  the  service  life  secured  from  any  preservative  or  process  T.dll 
vary  considerably  as  these  factors  vary,    A  fer;  early  failures  of  treated  wood  in 
service  do  not  necessarily  mean  that  the  process  is  ineffective.     The  preservative 
may  have  been  applied  improperly  or  in  inadequate  quantity,  or  the  conditions  of 
service  may  have  been  abnormally  severe.     On  the  other  hand,   successful  perform- 
ance for  a  few  years,  or  in  a  few  cases,  is  not  adequate  evidence  of  high  effect- 
iveness.    The  results  from  a  large  number  of  installations  must  be  considered  to- 
gether before  the  true  picture  is  obtained.     The  Forest  Products  Laboratory  has 
several  installations  of  Osmose-treated  fence  posts  under  observation.     The  service 
data  thus  far  available  on  Osmose-treated  material  are  generally  favorable,  but 
are  far  too  fev/  to  permit  positive  conclusions  as  to  the  effectiveness  of  the 
process , 

Results  After  Five  Years  of  Service 


Aspen  -  Madison,  Wisconsin  -  6^  in  good  condition,  balance  with  butts  decaying 
or  removed  because  of  decay.     Treated  with  Osmosalts  full  length. 

Southern  pine  -  Madison,  Yfisconsin  and  Saucier,  Mississippi.  Posts  at  Madison, 
"100%  in  good  condition,  those  at  Saucier  -  92/j  in  good  condition.  Treated  r.-ith 
Osmosalts  full  length. 


**Much  of  this  material  v.-as  obtained  from  ""The  Osmose  Process",  a  mimeographed 
memorandum  by  the  Forest  Products  Laboratory,  Madison,  ".isconsin,     AUg,  19^,J-« 
This  material  has  also  been  reviewed  by  the  Osmose  '.".ood  Preserving  Company 
representative  in  Denver,  Colorado, 
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Lodgcpolu  pine  -  LIoscov,  Idcho.     V.onc  of  treated  materiel  shov/s  dccc.y.  Includes 
posts  trectod  full  length  T'ith  Os-.-iosr  Its  e.nd  >0-inch  butt  trc-c.tnent  rlth  Osno- 
plo.stic . 

RcGults  of  tests  conducted  by  Lississippi  State  Highvay  Department,  Jackson, 
Mississippi.     Test  pieces  v/ere  Li"  x  1|"  x  1^'  sav.cd  southern  yollov  pine,  treated 
in  accordance  v;ith  the  preservative  manufacturers  recommendations  and  set  2  feet 
into  the  ground.     Soil  condition  in  the  test  plot  is  of  a  marshy  nature,  r/hich  is 
very  conducive  to  decay. 

Untreated  -  All  posts  unserviceable  because  of  decay  in  five  years. 

Coal  tar  creosote  -  pressure  treated  -  l6  lbs.  per  cubic  foot.  posts  service- 

able at  end  of  10-ycar  period » 

Zinc  chloride  -  pressure  treated  -  1  lb.  per  cubic  foot.  At  end  of  8-year  period, 
Iji^'j  of  posts  still  serviceable. 

Chromated  zinc  chloride  -  pressure  treated  -  1  lb.  per  cubic  foot.     At  end  of 
8--year  period,  l\Q%  of  posts  still  serviceable, 

Osmosar  (Osmosalts)  -  brushed  on  -  l/U  lb,  per  cubic  foot.     At  end.  of  R-year 
period,  97/°  of  posts  still  serviceable. 

Osmotite  (Osmoplastic  -  binder  -  Gum  Arabic')  -  brushed  on  -  l/l|  lb,  per  cubic 
foot.     At  end  of  6~year  period,   '^l^o  of  posts  still  serviceable. 

f 

Osnosar  (Binder  Gum-Arabic)  -  Brushed  on  l/b,  lb,  per  cubic  foot,  '  At'  end  of 
6-ycar  period,   100^  of  posts  still  serviceable, 

Wolman  Salts  -  pressure  treated  -  1/3  lb,  per  cubic  foot.     At  end  of  Y'y-cs.r 
period,  97%  of  posts  still  serviceable. 

The  Rcco:nmendations  of  the  Soil  Conservation  Service  in  Region  6 


The  tests  listed  above  cover  only  a  relatively  short  period  of  time,  but  they 
very  definitely  indicate  that  both  Osmosalts  and  Osmoplastic  do  have  excellent 
possibilities  as  v/ood  preservatives,  particularly  Y/hen  used  on  coniferous  species. 
Tests  arc  being  carried  on  now  vdth  these  tvra  preservatives  on  hardv/oods,  mainly 
aspen,  and  as  soon  as  ve  have  any  definite  information  it  v.'ill  be  passed  out  to 
the  field.     Both  preservatives  arc  being  used  extensively  by  our  Service  in  other 
regions,  have  been  recommended  by  Extension  Foresters  in  sop.e  of  the  eo.stern 
states,   and  are  being  used  by  some  60  leading  utilities  who  have  protected  over  a 
million  poles.     Because  of  its  apparent  value  as  a  fence  post  preservative  through 
tests  and  our  ovm  observations  and  its  ready  acceptance  by  Federal,   State,  and 
private  organizations,  v;e  can  recommend  either  the  Osmosalts  or  the  Osmoplastic 
to  district  and  other  cooperators.     Since  the  tests  conducted  in  Mississippi, 
whore  a  much  heavier  rainfall  and  a  greater  prevalence  of  fungus  and  insects  are 
t^xperienced  than  in  this  Region,  have  shov.Ti  a  satisf-actory  survival  after  five 
and  more  years,  we  believe  that  posts  treated  by  this  method  should  last  long 
enough  to  pay  farmers  and  ranchers  to  invest  in  the  necessary  cost  of  treating. 
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Treating  Instructions 

Osriiosr.lts  for  Posts  end  Luiabcr 

1.  Condition  of  Posts  and  Lunbcr 

*'Osmosc.lts  is  applicable  only  to  .green  or  moisturo-ladcn  timbers.  The 
greater  the  sap  or  moisture  content  of  the  timber  at  tine  of  application 
of  treatment,  the  more  rapid  and  deeper  will  be  the  initial  penetration, 
because  the  Osmose  process  uses  the  moisture  in  the  timber  to  dissolve 
the  Csmosalts  and  obtains  penetration  by  diffusion, 

"The  logs  fron-which  the  round,  or  sav.rcd  timbers  are  to  be  produced  shall 
be  branch-trimmed  and  cut  to  dosirod  length  immediately  after  the  trees 
have    been  felled  ...  in  the  -case  of  .round  posts  the  bark  shall  not  be  re- 
moved until  just  before  treating.     The  treatment  shall  be  carried  out  in 
such  a  manner  that  the  application  of  the  suspended  mixture  is  mr.de  nhilc 
the  surfaces  of  the  timbers  are  still  T;et  v;ith  sap, 

■> 

"Osmose  treatment  shall  be  applied  by  'hand-brushing'  or  'dipping'.  The 
method  to  be  used  is  dependent  upon  quantity,   size  and  v/eight  of  timbers 
to  be  treated,  and  upon  local  field  conditions.     If  the  timbers  to  be 
treated  are  light  enough  in  weight  to  be  easily  handled  by  hand,  then  the 
dipping  method  of  application  mcy  be  used.     If  the  timbers  are  too  large 
cjid  heavy  for  dipping,  or  if  the  quantity  to  be  treated  is  small,  then 
the  hcjid-brushing  method  of  application  is  recommended." 

2,  Ivlixing  Csmosalts 

''Osmosalts  are  furnished  in  dry  powder  form  and  shall  be  mixed  with  water 
and  stirred  thoroughly  so  that  the  pov/der  is  in  a  uniform  suspension  cjid 
free  from  lumps.     Duo  to  the  low  solubility  and  colloidal  properties  of 
Osmosalts,  the  powder  plus  v;ater  mixed  to  specified  densities  results  in 
a  uniform  suspension  of  free  salts  (pov.'ders)  in  the  mix.     During  applica- 
tion, either  by  hand-brushing  or  dipping,  the  suspended  mixture  shall  be 
stirred  at  frequent  intervals  to  prevent  settling  ...  thus  assuring  a.  uni- 
form adherence  of  the  preservative  salts  to  the  surface  of  the  timbers. 
The  rr.tio  of  dry  salts  to  water  to  be  used  is  dependent  upon  the  size  of 
timbers  to  be  treated,   and  upon  the  strength  (retention  per  cubic  foot)  of 
treatment  desired, 

^'Unless  otherY;ise  specified,  the  consistency  of  the  preservative  mixture 
shall  be  such  as  to  distribute  uniformly  over  the  exposed  surfaces  of  the 
timbers  to  be  treated,   one-fourth  (^O  pound  of  dry  Osmosalts  per  cubic  foot 
of  wood.     This  is  equivalent  to  twenty-one  (21)  pounds  of  dry  Osmosalts  per 
one  thousand  board  foot  measure.     Throughout  the  treating  application,  the 
density  of  the  treating  mixture  shall  bo  determined  by  means  of  hydrometer 
reading  and  the  concentration  of  the  preservative  mixture  accurately  con- 
trolled." 

At  a  cost  of  I4.9  cents  per  pound  for  Osmosalts  delivered  to  Albuquerque, 
1000  board  feet  of  lumber  cc-Ji  be  treated  for  about  $10,00  or  1  cent  per 
board  foot.    A  full  length  treatment  of  a  5~'iiich  post  will  cost  about 
10  cents,  half  post  treatment  5  cents. 
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It  is  pocsiblo  to  treat  only  the  1oy.'>  r  hrlf  -of  a  ■post  v;ith  Osnosalts,  but  since 
the  entire-  post  must  bo  covered  fei-  a  period  of  20  days  or  more  to 
allov;  penetration  of  the  preservative,  it  may  not  bo  a  good  practice, 
yrhilo  tho  posts  are  covered  ideal  conditions  arc  established  for  decay, 
and  c.s  the  top  of  the  post  h;.s  had  no  prv^scrvative  treatment,  decay  in 
this  portion  may  bogin  and  continue  after  the  post  has  been  sot  in  the 
ground.     This  is  a  point  to  be  considcr>-'J  before  treating  ■  only  the  lov:cr 
half  of  posts  Y/ith  Osmosalts. 

Data  t;;;ivin£^  tho  hydromotor  readings  interpolated  to  pounds  of  Osmose 
salts  per  gallon  of  suspended  mixtures,  together  v;ith  the  details  for 
a  treating  vat  will  be  supplied  by  the  Compcjiy  when  Osmosalts  are 
ordered.  •  ■ 

"The  v/oight  of  v:ater  is  computed  at  eight  (8)  pounds  per  gallon.  To 
eliminate  the  necessity  of  vi'eighing  the  Osmosalts  when  less  .than  one 
hundred  (lOO)  pounds  is  to  be  used  ...  particularly  for  brushrtroatment 
...  it  is  permissible  to  assume  that  a  given  liquid  measure  completely 
fillc^d  with  the  dry  Osmosalts  vreighs  the  same  as  when  filled  rrith  v;ator," 

Application  of  Proscrvr.t ivc 

"The  Osmosalt  Suspended  Mixture  shall  be  applied  uniformly  over  all  the 
surfaces  of  the  timber  to  b.j  treated  so  that  no  'white  v/ood'  shov/s.  If 
the  hand-brushing  method  is  \jsed,   one  coat  shall  suffice.     If  the  dipping 
method  is  used,  the  timber  shall  be  momentarily  iiTiraersed  in  tho  dipping 
va.t  so  that  all  the  surfaces  are  covered  vdth  the  suspended  mixture. 
After  removing  from  the  vat,   tinbcr  shall  be  allov/ed  to  remain  on  tho 
drain  board  for  a  few  seconds,   so  that  drippings  shall  drain  back  into 
the  vat .  ■  • 

"After  timbers  have  been  brushed  or  dipped,   care  shall  be  exercised  to 
prevent  any.  of  the  Osmosalts  adhering  to  the  surfaces  from  being-  scraped 
or  brushed  off  the  v;ood,   particularly  when  stacking." 

Stacking  Posts  pjid  Lumber 

"All  timbers,  brushed  or  d.ipped,   shall  be  stacked  and  covered  tho  same 
day  treated.     After  timbers  have  been  brushed  or  dipped  thejr  are  stacked 
(bulk-piled)  for  covering.     The  stacks  can  be  of  any  shape  but  effort 
shall  be  made  to  elimina.tc  unnecessary  void  space  ujidcr  covering.  The 
lower  layer  of  the  stack  should  be  3''  "to  6"  above  the  ground.  The 
greater  tho  quantity  of  timbers  that  are  closely  piled  in  a  stack,  the 
better  will  be  the  conditions  for  more  rapid  end  deeper  initial  pene- 
tration." 

Covering  the  stacks  . 

"After  sto.cking  (at  the  end  of  each  day)  the  stacks  shall  be  completely 
covered  v/ith  Osmose  waterproofed  covering  material  (or  oqua  1).  The  ob- 
ject of  this  covering  is  twofold:     (l)  to  prevent  rain  froia  washing  the 


*  Tar  paper,   roofing  paper  or  heavy  tarpaulins  --"ill  do  the  job. 
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Osmosalts  off  the  vrood  surfaces  prior  to  imprcgnc.tion,  r.nd  (2)  to 
rcta-in  the  moisture  (sc.p)  coritcnt  in  the  vood  by  preventing  any  season- 
ing during  the  initial  impregnation .  period..     The  covering  paper  shall 
be  securely  fastened  dovm  vrith  battens  of  some  kind  placed  along  the 
laps  of  the  paper  so  that  it  cannot  be  torn  or  blov-TL  off  by  v.'ind..  Then 
completely  covered  and  dirt,   sawdust,   or  some  similar  material  shall  be 
throvai  around  the  base  of  the  stacks  to  create  as  air-tight  a  condition 
as  possible  o''    "'Then  a  largo  number  of  posts  are  to  be  treated,  it  mo.y  be 
advisable  to  build  a  small  shack  and  line  it  v/ith  heavy  paper  so  that  it 
will  be  practically  airtight. 


6.     Uncovering  the  Stacks 

''The  length  of  time  that  the  timbers  shall  remain  in  covered  stack  is 
dependent  upon  certain  variables.     The  recommended  period  shall  be  not 
less  than  10  do.ys  for  the  first  inch,  plus  5  days  for  each  additional 
inch  of  thickness  or  diameter." 

Osnoplastic  for  Posts 


1.     Condition  of  Posts. 


May  be  applied  to  either  green  or  seasoned  posts.     Penetration  is  secured 
immediately  on  green  posts,  v.-hereas  penetration  on  seasoned  posts  takes 
place  after  post  has  been  set  and  takes  in  moisture. 

2.  Applied  only  at  the  Ground  Line. 

"In  many  sections  of  the  country  the  place  where  decay  occurs  in  posts 
or  poles  is  at  and  just  below  ground  line.     The  only  place  above  ground 
line  where  decay  might  occur  is  in  bolt  holes  or  contact  points  v;here 
moisture  could  lodge.     Under  these  conditions  the  manufacturer  recom- 
mends the  Osmoplastic  Ground  Line  Treatment,'' 

3 ,  No  Mixing 

Osmoplastic  is  furnished  in  metal  pails  of  5-g!^llo^  capacity,  ready  ■ 
mixed  and  in  12 -pound  glass  jars.  The  salts  arc  suspended  in  a  coal- 
tar  solution  of  about  the  consistency  of  thick"  paint, 

h*  Application 

Treatm.ent  of  fence  posts  consists  of  applying  Osmoplastic  by  hand  v;ith 
a  brush  over  an  area  2  inches  above  and  7  inches  below  ground  line.  Then 
wrap  the  9-inch  brjidage  over  this  area,  fastening  vdth  galvanized  roofing 
nail.     Also  apply  Osmoplastic  to  both  ends  ojid  contact  points  r^id  cjiy 
bolt  holes  above  ground  line. 

One  gallon  of  preservative  v/ill  cover  approximately  75  square  feet  of 
surface,  -  One  12-pound  jar  v/ill  treat: 

112  posts  of  3-inch  diameter 
85  posts  of  U-inch  diameter 
68  posts  of  5-inch  diameter 
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At  c.  delivered  price  of  ..I^'IO  p-r  j:r.llon  c.t  i.lbu'^uc.rquc,   for  the  Ocmo- 
plr.stic  nnd  brjidagc,  r.  post  v.'ith  r.  grovnd  line  dirjnc tor  of  5  inches  c.".n 
be  trcr.tod  c.t  r.  cost  of  r.bout  7  cents  for  mr.terir.ls , 

Considerr.ble  interest  has  been  shown  in  the  use  of  the  Osiiosc  method  for  preser- 
ving vr.rious- typos  of  irri,3C.tion  structures.     Yory  little  infornr.tion  \ic.s  r.vr.il- 
f.ble  on  this  subject  so  the  Comp'^.ny  representative  in  Denver  v.r.s  r.sked  sonc 
specific  questions.     Our  questions  end  his  r.nsv;erG  follow: 

Q-     ''Vhen  used  in  irrigation  structures,  will  not  the  wr.ter  flovJing  over  the 
trer.ted  boards  v/r.sh  out  the  salts? 

A.     Over  a  period  of  tirae  the  concentration  of  Osmosalts  v/ill  be  reduced. 
The  important  point  is  th:;t  the  timber  will  be  protected  over  a  long 
period  of  time  before  loachinf  reduces  concentrr'.ti on  belov:  effectiveness. 

Q.     Even  though  th^   salts  are  not  v/ached  out,  r"ill  not  th:;  concentration 

of  salts  on  the  outside  of  th<^  boards  become  less  throur^h  leaching  thoji 
that  on  the  inside  and  cause  the  removal  of  the  salts? 

A.     In  our  process  we  get  a  separation  .of  the. sodium  fluoride  anddinitro-  

phenol.     The  sodium  fluorido  penetrates  deeply  while  the  dinitrophonol 
having  a  strong  affinity  to  wood  fibre  attaches  itself  in  the  outer  layers, 
(l/8"  to  l/2").     This  forms  a  prot  ectiv^  Y/all  for  the  sodium  fluoride  and 
just  about  prevents  leaching. 

• 

Q.     Has  Osmosalts  been  used  in  irrigation  structures  of  various  kinds  and 
with  v:hat  degree  of  success? 

A.     Osmosalts  have  been  used  in  irrigation  structures,  in  fact  they  hare 
been  used  in  treatment  of  penstocks  (vrater  pipes).     It  should  extend 
the  service  life  J)  to  5  times  that  of  untreated  timber.     It  i;ill  pro- 
vide a  very  definite  saving  in  cost  over  nressure  treated  crccsotcd 
tim.bcr. 

Treatment  of  Irrigation  Structures  and  Other  Types  of  Farm  Timber 


Various  types  of  irrigation  structures  are  constructed  of  wood  and  as  a  general 
rule  thejf  arc  placed  in  use  without  being  trer.ted  with  any  tyr:)e  of  wood  preser- 
\ative.     It  is  knovm  that  pressure  treated  creosoted  tim.ber  v:ill  give  a  long 
life  to  structures,  but  because  of  the  expense  involved  and  often  the  difficulty 
of  obtaining  this  type  of  material  it  may  be  desirable  to  consider  other  types 
of  preservative  treatments.     It  is  recognized  that  brushin^^  or  spraying  creosote 
provides  only  a  superficial  coating  of  little  value  o     If  equipm.ent  is  locally 
available  it  may  be  possible  to  treat  lumber  for  irrigation  structures  vdth  the 
hot  and" cold  creosote  miothod.     If  properly  done  this  will  give  a  long  life  to 
non-durable  v/oods,    7'rhere'  it  is  impracticable  to  give  lumber  a  good  creosote  .' 
treatment  then  theuseof  Osmoplastic  should  be  considered.     Osmoplastic  is  con- 
sidered better  than  Osmosalts  because  it  provides  a  protective  covering  of  creo- 
sote, which  should  aid  in  reducing  leaching  of  the  salts.     Osmoplastic  applied 
to  freshly  cut  or  moisture  laden  lumber  v/ill  penetrate •  rapidly  and  if  the  treated 
material  is  allowed  to  remcdn  in  the  sun  for  a  few  days  the  outer  layer  of  creosot 
will  harden  sufiiciently  to  permit  hon.dling.     It  is  desirable  that  all  v/ood  to  be 
treated  be  "cut -to  fit''  before  treating  rnd  if  during  construction  it  is  necessary 
to  cut  through  treated  material  then  Osmoplastic  should  be  applied  to  the  exposed 
surface.     If  treating  before  construction  is  impossible  or  impracticable  it  can 


be  dc-lciycd  in  nost  -ic.rt  until  c.ftcr  constructio;!  providing  that  r.ll  joints,  bolt 
holes  and  other  vulnorablo  areas  that  -vdll  bo  covered  i^'hen  the  structure  is  con- 
plctcd,  be  given  a  thorough  application  of  Osiv.oplastic ,     The  balcjicc  of  the  struc- 
ture should  be  treated  inmcdiately  after  construction  and  -enough  time  allovjod 
before  water  is  plo.cod  in  such  structures  as  flumes  and  irrigation  structures,  to 
allov;  the  Osmoplaetic  to  penetrate  into  the  v.food  and  fom  a  hard  covering  on  the 
outside.     In  treating  v/ood  v/ith  Osmoplastic  one  must  not  overlook  the  fact  that 
the  salts  in  the  Osmoplastic  will  not  diffuse  into  the  wood  unless  moisture  is 
present  in  the  wood,   so  it  is  desirable  to  use  freshly  cut  lumber  v;hen  Osmoplastic 
is  used  as  the  preservative  material. 

Irrigation  structures  have  been  emphasized  in  the  above  discussion,  but  the  Osmo- 
plastic treatment  is  equally  f.pplicable  to  '  id  should  be  Used  on  any  wood  that 
is  to  come  in  contact  ';dth  the  ground  or  rail  in  any  other  v;ay  be  subject  to  decay. 
Wood  used  for  any  of  the  follovring  should  be  treated:     foundation  timbers,  bridge 
sills,  barn  door  sills,  bridge  supports  (treat  contact  points  only),  and  other 
similar  uses  v;here\^er  the  v:ood  will  come  in  contact  vrith  or  be  able  to  absorb  or 
collect  m.oisture. 

Advantages  and  Disadvantages  of  Osmose  Treatment 


Advojitages 

1.  Either  green  or  cured  ivood  may  be  treated  with  equal  satisfaction,  but  better 
results  are  obtained  by  treating  green  or  m.oisture  laden  timbers. 

2.  Less  care  need  be  taken  in  removing  the  bark. 

3.  We  special  structure  is  necessary  for  the  treating  process. 
U..     There  is  no  fire  hazard  involved. 

5.  Treating  can  take  place  intermittently  cjid  at  slack  periods. 

6.  It  is  a  much  more  convenient  treating  process  thczi  creosote. 

Disadvantage   

1.     Experimental  data  has  proven  the  worth  of  this  material  is  limited  to  only 
8  to  10  years  use,  although  the  toxic  materials  contained  in  this  product 
indicate  that  wood  treated  with  it  may  last  considerably  longer. 

'■•:e  knew  that  farmers  and  ranchers  within  soil  conservatio.i  districts  —culd  be 
interested  in  the  use  of  this  material  so  to  v^ncouragc  its  use  rjid  also  to  shov.'- 
coopcrators  within  districts  another  advantage  of  such  an  orgrjiization,  we  asked 
the  Osmose  Compoaiy  for  price  considerations  for  cooperators  in  soil  conservation 
districts.     They  iTcrc  very  gracious  in  grcJiting  district  cooperators  a  reduction 
of  about  10  percent  from  their  stcjidard  price  list.     They  did  this  because  v.^u  were 
advising  groups  of  farmers  and  ranchers  whose  orders,  when  pooled,  v;ould  entitle 
them  to  lovfor  price  brackets.     All  material  obtained  at  this  reduced  price  must 
be  ordered  in  the  ncjnc  of  a  eoil  conservation  district.     The  orders  which  should' 
never  be  in  less  than  lots  should  be  r.ailed  directly  to  the  Osm.osc  '^ood 

Preserving  Company,  Ernest  and  Cranmer  Building,  Doni'er  2,  Colorado.  The  material 
will  be  shipped  from  the  main  offices  at  Buffalo,  Nov:  York. 
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There  is  listed  belov:  the  delivered  price  of  Osraosalts,  Osinoplastic,   and  the 
bandage  for  the  Osmoplastic  treati.-'ent  for  representative  locations  \:ithin  the 
Region,     The  Osmose  Company  has  the  naiaes  of  r.oil  conservation  districts  located 
at  these  places,  all  of  v.'hon-can  obtain  materialc  at  the  delivered  prices  quoted* 
Districts  at  other  locations  desiring  any  Osinose  preservatives  i.iust  first  v/rite 
the  Regional  Forestry  Division  so  that  their  name  can  be  submitted  to  the  Corpany. 


Utah  » 

Osmo salts 

Osmoplastic 

Banc 

'£g_e 

Salt  Lake  City 

per 

lb. 

per 

gal. 

e  .70 

per 

roll 

Roosevelt 

.50 

per 

lb. 

il.,50 

per 

gal. 

.70 

per 

roll 

Huntington 

.50 

per 

lb. 

i;..50 

per 

gal . 

.70 

per 

roll 

Panguitch 

j_.^r 

lb. 

)■  62 

i^cXX  • 

.7^ 

per 

roll 

Loa 

per 

lb. 

\ :  c;n 

oer 

.72 

per 

roll 

St.  George 

*  >^ 

lb. 

ml 
gai . 

.72 

I'je  r 

roll 

Moab 

en 

per 

lb. 

1 ,  cn 
/-]..  pu 

pe  r 

ga  1 . 

.70 

roll 

Ari  zona 

liolbrook 

0  .^0 

per 

lb.  . 

0^.57 

per 

gal . 

?  .72 

per 

roll 

Safford 

per 

lb. 

4.56 

per 

gal. 

.72 

per 

roll 

Tucson 

.50 

per 

lb. 

4.56 

per 

gal. 

.72 

per 

roll 

Nevi  Ilexico 

Clayton 

jj  d 

lb. 

s<-4«  ^  ^ 

p  y 

'-a  1 

C  .67 

IT  J 

per 

roll 

Clovis 

.Ii8 

lb. 

4«  J 

■np  r 

.67 

per 

J. 

roll 

Rosv:ell 

.u8 

per 

lb. 

per 

ffl  1  - 

.68 

per 

roll 

Alamogqrdo 

.49 

per 

lb. 

U.41 

per 

gal. 

.69 

per 

roll 

Albuquerque 

.i4.9 

per 

lb. 

per 

gal . 

,69 

per 

roll 

Farmington 

.50 

per 

lb. 

1.L.62 

per 

gal . 

.72 

■n  0 

roll 

Santa  Fe 

per 

lb. 

per 

gal  a 

.69 

per 

roll 

Colorado 

Coloraao  Springs 

(:  ,1|.8 

loer 

lb. 

per 

gal. 

.0  .67 

per 

roll 

Grand  Junction 

1^1  P  v» 

lb. 

per 

ial. 

.71 

per 

roll 

Montrose 

per 

lb. 

■  U.Ul 

per 

gal.  . 

.72 

per 

roll 

Pueblo 

.1^8 

per 

lb. 

I+.30 

per 

gal. 

.67 

per 

roll 

Cheyenne  "'.■fells 

.48 

per 

lb. 

4.30 

per 

gal  • 

.67 

per 

roll 

Method  of  Checking  for  Penetration  of  Osmose  Preservatives 


Sodium  fluoride,  the  basic  preservative  agent  of  Osmose  compounds,  r-hich  penetrate 
deeply'-  into  the  vv'ood,   is  colorless.     Its  depth  of  penetration  in  toxic  concentra- 
tion raay  be  readily/  indicated  by  the  alizarin  zirconium  reagent  tesf~  applied  to 
either  cross-sections  of  a  treated  pole  or  to  borings  of  a  pole  ta.ken  with  an  in- 
crement borer.     The  procedure  is  as  follows: 

1,  Allow  cross-sections  or  borings  to  dry  before  testing. 

2.  The  alizarin  zirconiiom  reagent,   consisting  of  two  solutions,   is  mixed  just 
before  using,  as  their  effectiveness  will  last  only  a  feiv  hours  after  mixing. 


Developed  by  the  U.  S';  Forest  Products  Laboratory, 


These  solutions  are  knovin  as' Solution  I  and  Solution  II.     To  raix:     One  part 
of  Solution  II  is  poured  into  one  part  of  Solution  I,     (Solution  II  is 
poured  into  one  part. of  Solution  I.)     (Solution  I  MUST  NEVER  BE  POURED  INTO 
SOLUTION  II.)     The  resultant , mixture  is  a  red  fluid. 


3o     Make  Solution  I  as  folloivs: 
t 

Zirconium  oxychloride  ------  ^  firams 

"iVater  -  --  --  --  --  --  --  -        50O  cc  ** 

Uo    I'Lake  Solution  II'  as  follov^s; 

Sodium  alizarine  sulphonate  -  ~  -  2  grams 

Hydrochloric  acid  (Concentrated)  40  cc. 

'■'."ater  -  I|.60  cc.  ** 


5.  ,  The  v;ood  to  be  examined  is  then  tested  with  this  red  solution.  Eorings 
are  dipped  into  it  for  20  to  3^  seconds  and  cross-sections  are  sprayed 
with  the  solution.  At  first  it  stains  the  v.'ood  red.     In  10  to  20 

minutes,  hovrever,  the  red  color  changes  to  yellow  vjherever  sodium  fluoride 
is  present  in  the  wood  in  effective  concentration. 

The  alizarin  zirconimi  reagent  test  for  sodiuy.i  fluoride  depends  upon  the  reversal 
hj  soluble  fluorides  of  the  reaction  between  the  zirconium,  salts  and  sodiujn.  ali- 
zarin    sulphonate.     The  zirconium  salt  makes  a  brilliant  red  dye,  but  in  the 
presence  of  any  soluble  fluoride  the  dye  is  not  formed.     Therefore,  when  the  sur- 
face of  a  disc  is  sprayed  v/ith  a  solution  of  zirconium  salts  and  sodium  alizarin 
sulphonate,  the  ivhole  disc  is  at  first  turned  a  bright  red;  l-ut  in  a  few  minutes 
the  presence  of  the  fluoride  is  made  manifest  by  the  treated  portions  turning  a 
brilliant  yello?/,  vrtiich  is  the  resultant  color  01  the  sodium  alizarin  sulphonate. 
The  test  is  a  negative  one  inasmuch  as  the  color  is  discharged  where  sodium 
fluoride  is  present  in  toxic  concentration. 

TREATISNT  '  .'ITTI  IBRIvIATOX  F 

Various  forms  of  Perm.atox  have  been  used  in  the  lumber  industry  for  a  number  of 
years  and  the  company  producing  these  chemicals  has  now  developed  one  knovm  as 
Permatox  F,  which  consists  of        chlorinated  phenols  and  95/°  petroleum  solvents. 
It  is  especially  designed  for  general  farm  work  and  can  be  used  for  treatm.ent  of 
fence  posts  for  control  of  decay  and  teri:iites,  in  poultry  houses  for"  control  of 
mites  and  ticks  and  in  corn-  cribs  and  v.'heat  bins  for  control  of  mold,  decay  and 
attack  of  termites.     If  fence  posts  alone  are  to  be  treated  the  company  repre- 
sentatives recommend  Pei-matox  A,  which  consists  of  5/-  pentachlorophenol  and  95f^ 
petroleum  solvents,  but  for  general  farm  use  Perm.atox  F  may  be  better. 

Theoretically,  the  preservative  value  of  Permatox  under  adverse  conditions  such 
as  high  humidity  and  heavy  rainfall  with  intcrm:.ttent  chcngcs  in  temperature,  is 
Gxcellent.     Permatox  A  has  a  solubility  in  water  of  only  1?  parts  per  Fiillion  and 
Permatox  F  112  at  the  same  temperature  of  26°  centigrade. 


**  cc  equals  approximately  one  pint  of  solution,     if  this  is  more  than  3^ou 

will  need,  the  quantities  in  the  formula  msij  be  cut  in  half. 

A  small  atomizer  such  as  can  be  procured  from  tcn*'cont  stores  or  drug 
stores  may  be  used. 
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Furmatox  F  is  o.  hi^^hly  toxic  ".if.torial,  practically  colorlocs,  and  v;ood  treated 
with  tliic  material  con  be  readily  painted  vhen  the  concentrate  ic  mixed  \'ith  10 
parts  of  korosone. 

V'fhen  troatinc,  fence  i:osts  vdth  Poi'matox  F,  the  best  method  is  to  cut  the  posts 
during  the  winter,  let  tliem  air  season  until  dry,   and  then  soak  for  about  2)\. 
hours  in  Perr.iatox  F.     One  part  of  the  Permatox  to  10  parts  of  diesel  oil  or 
fairl-'-  clean  waste  cranlccase  oil,    ".'hile  this  material  is  an  effective  v/ood  pre- 
scrvative,  it  is  only  of  value  to  that  portion  of  the  vood  that  it  reaches.  The 
louror  the  posts  seal:  in  the  solution,  the  better  the  penetration  and  the  longer 
the  life  obtained.     Ordinarily,   life  is  increased  about  10  years. 

Both  Pcrmatoz  F  and  A  consisting  of  a  high  percentage  of  petroleum  solvents 
should  have  possibilities  for  the  treatment  of  various  types  of  irrigo.tion  struc- 
tures.    Periiiatox  A  appears  to  be  the  better  of  the  ti/o  because  of  its  lovr  solu- 
bility in  ivater. 

This  material  can  bo  obtained  froi.i  the  ii.D.  Chapi.ian  and  Company,  Inc.,  3i;3  ITorth 
Iviichigan  Avenue,  Chicago,   Illinois,   at  about  •,5«'-^0  per  gallon. 


EXi'vI'TLES  OF  COST  FIGI3I?.ES  ON  TREATING 
FENCE  POSTS  WITH  VARIOUS  TYi'JG  OF  PRLSERVATI^.^ICS  * 

I.  Creosote  Treatment  ~  Dcita  obtained  from  Northeastern  Colorado  LU  Project, 

Briggsdale,  Colorado, 

A,    Materials:     creosote  oil.  A, A.        or  Federal  Specification 

77-'^-556v 

1,  Creosote  F.O.E.  Buckingham,  Colorado,   in  ^Q-  or  ^^-^xillon 
drums;  drums  furnished  by  Soil  Conservatioii  Service, 
therefore  no  deposit  r^as  necessary. 

Cost  29fi  per  gallon,  Denver,  Colorado  v  .29 

Freight  at  li^^  per  100  Ibso  to  Buckingham., 

Colorado:     10.6  lbs.  per  gallon  .OIjS 
Total  cost  of  creosote,  per  ^.allon  v 

2,  Fuel  Oil 

Total  cost  ^uel  oil  per  gal,  P.O. 3.  Buckingham  0  ,08 

3,  Mixture 

a,     5O/    creosote  plus  5^'^  fuel  oil: 

1/2  j-'^allon  creosote  ©  •33^  per  gallon  .  I69 

1/2  gallon  diesel  fuel  0  .080  per  gallon  .OUO 

Total  cost  of  mixture  ,209 


b.     Ij-Of-  creosote  plus  60";  fuel  oil: 
2/5 

gallon  creosote  G  ,538  per  gallon  »1552 

3/5  r^-allon  diesel  fuel  ©  ,0C0  . OL-8 

Total  cost  of  mixture  .1&3 


A  suMT.ary  of  comparative  costs  obtained  frora  these  samples  i.s 
given  on  Page  28. 
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B,  Labor 


1.  One  men  vdll  peel  (butts  only)  20  posts  per 

hour  O-  .50  per  hour,  per  post  .025 

2.  One  man  will  treat  (butts  only)  8  posts  per 

hour  Li  .50  per  hour,  per  post  .065 

Total  ;"09"0 

C.  Total  cost  peeling  and  treating.,  using  50*50  :nizture: 

1.  Labor,  peeling  and  treating,  O  50/  per  hour  0O9O 

2.  Material,   5O-5O  mixture*  2  posts  per  rallon  0IO5 

Total  ri95 

D.  Total  cost  peeling  and  treating,  using  1^0-60  mixture:  " 

1.  Labor,  peeling  and  treating  G  50/  per  hour  ,  .090 

2.  Material*  2  posts  per  gallon  ,^392 

Total  .182 

3.  Labor,  peeling  and  treating  .O9O 
Li,     Material  3  posts  per  gallon  ,06l 

Total  715! 


II.  Zinc  Chloride  Treatment  -  Tire  tube  method.     Data  obtained  from  Field 

Text  on  Grant  Lands  LU  Project,  Now  Llexico. 

10%  solution  of  zinc  chloride 

10-3/i-i-  gallons  of  v;ater 

10  lbs.  granulated  zinc  chloride 


Summary 
200  Grcc 

Cost  Record 
n  Aspen  Posts 

Materials 

and  Labor  Materials 

Labor 

Man 
Hours 

Labor  and 
Material 
Cost 

Unit  Cost 

Per  Post 

Cutting  &  peeling 

Peeling  estimated  at 
Clamping  Tube 
Treating 

Zinc  chloride                         200  lbs. 

i^-5 

18 
18 

;:i3.5o 

3 'ho 

5.U0 
25.00 

.0675 

(.01) 
.0270 
.0270 

.1250 

Cost  of  Treatment 

U9.30 

.2li65 

*  No  accurate  record  has  been  kept  on  the  number  of  posts  one  gallon  of  iTuxture 
will  treat;  however,  we  estimate  the  requirements  are  fairly  close  to  those 
set  forth  by  Mr.  R.  E.  Ford  in  the  experimental  data  on  treating  lodgepole 
pine  posts. 
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III.        Osnoplcstic  Treatment  -  Dato.  obtai  'od  froii  ''Torthcr.storn  Colorado 
LU  Project, 

A.     r.ato  rials 

1,  O^moplastic  per  gal.  in  ^-gcil,  containers, F.O.B.  Demer  [1.1:35 
Frci^^ht  fror.  Denver  to  Bu chin, ^3 ham,  Colorado, 

h3/^  per  100  lbs.,   lUM  lbs.  per  £;allon  ,CC^:_ 

Cost  per  gallon  dolivcrv^d  to  Buckingham  iU'  5^00 

2,  Bandaf.:c,  6  inch,  75i^'  per  roll 

2.2  rolls  of  bandage  por  gallon  of  elastic 

75j2^  P^'r  roll  1.650 

Freight  fron  Denver  to  Pucl;ingham  G  [|.5/  per 
hundred  lbs.,  or  .00i;5  p^r  lb.,  2\  lbs.  per 

roll  and  2,2.  rolls  per  ;;;allon  .02i4. 

Total  cost  of  bandage  for  1  gallon  material  ,l,G'fI~ 

5.     Cost  of  15  inch  a;"plication. 

1  ^^^.allon  OsLioplastic  G  vl|«5^  p<^     f^^  lion,  I+.50 

2.2  rolls  banda.ge  costing    I.67  "."ill  trcct  I.67 
GO  posts  approximately  5"  in  diameter  at 

ground  line  3"  t^-bove  suri'acc,   12''  bolov,  6.17 
Total  cost  material  per  post  •077 


Cost  of  9  inch  a'OT)lication. 


1  gallon  Osmoplastic  v„  -..i-!-.  50  ""cr  gallon,       "  'Jl*  50 

1.5  rolls  9''  bandage       .75;..-:  1.12 

Freight  from  Denver  to  Buckinghojn  on  bandr.gc  .017 
Total  cost  material  for  CO  pos-cs  5"  i'^  dia- 
ractcr  at  ground  ].inc,     Troatncnt  2"  above 

ground  line,  7"  be  lev/.  5«657 

Tobal  material  cost  per  post  '0705 


B,  Labor 

1.     One  man  v:ili  peel  20  posts  per  hour  (butts  only) 


C  50f'  per  hour,  per  post  .025 

2,     One  man  v:ill  treat  (ground  line)  20  posts  per 

hour  (12''  bandage)  . 025 

Peeling  and  treating  post  costs  (6"  bandage)  .05 

'Peeling  and  treating  post  costs  (9"  bandage)  •Ol;.5 

C.     Cost  of  peeling  end  treating 

1.  Materials  for  5"  ^ est  ground  lino  treatment 

3''  above  ground,  12"  bclov  '077 

2'"  above  ground,  7"  below  .O7O5 

2,  Labor  for  5"  post  (ground  lino  treatment) 

3"  above  grov.nd,   12"  belov;  .050 

2''  above  grouna,  7"  belov:  •Oi4.5 
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Total  cost  per  post  trcc.tiri£  Osnoplc.stic 
15''  trcatncnt  ,127 
9"  troatnent  .1155 

IV.  Osmoscilts  Treatment  -  Data  obtained  fron  South  Dai;ota  Farm  Forcstr;/ 

Project  -  Region  5<>  ■  ■  ■ 

Cost  Table 

1,300  Ponderosa  Pine  Posts  Cut 


Cutting        73  hours  C  60;-?^  por  hour  '.'.Ii^.SO 

Peeling        9^  hours  C  60^  p^r  hour  5^-00 

Treating  ilaterial  --  65  pounds  •    ^<f-  per  pound  ■  33 •80 

Covering  Material            roll  O  ,.13.00  per  roll              '  6,50 

Treating  Labor  --  25  hours  C  60^  per  hour  I5.OO 

Skidding  --  5  hours  C  .,.-l»20  per  hour  6.00 

Grading        8  hours  v_.  60^  per  hour  i-l-.80 

Total  '  VI63.9O 


Cost  per  post  0.127 


Posts  v.'-cro  from  1  to  5  inches  top  diameter,  most  01  then  in  2  and 
3-inch  class.     The  posts  vxrc  dipped  in  a  vat  of  Osmosalt  mixture 
and  then  removed  to  drain  for  a  short  ?;hile  before  being  stored  in 
tar  paper  lined  sheds  for  I5  to  25  days. 

V.  Pernatox  Treatment  -  Data  obtained  fron  advertising  folder  distributed 

\>Y  A.  D.  Chapman  and  Company,   Inc.,  333  North  I.Iichiga.n  Avenue,  Chicago, 


Illinois . 

10  gals,  fuel  oil  or  kerosene  at  10;:^  per  gallon                        ■„  1*00 

1  gal.  Pormatox  F  concentrate  at  I4-. 70 

Cost  of  11  gals,  ready  to  use  5* 70 

Cost  per  gallon                    ~  .52 


20  to  ,l|.0  gals.  T-dll  treat  100  '^'-x-ac'b.  to  k-inch  seasoned 
posts,  six  feet  long. 

Cost  per  post  varies  from 

20  gals.  X  .52  -a  V  10,1+0        100  posts 

1+0  gals,  X  .52=    20.80  4-   ICO  posts 
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PREVEKTING  DAIiAGE  BY  '  SUBTSLEAITEAH  -  TERIIITBS 

A  great  deal  of  interest  hcs  been  shorm  in  the  control  of  termite  damage  end 
it  therefore  appears  -advisable  to  summarize  some  of  the  latest  informe.tion  avail- 
able on  this  subject,    Most  of  the  mt.tor'ial  given  beloiT  vras  obtained  from  Farmers' 
Eullctin  1911,   "Subterranean  Termites  and  Their  Control". 

"Effective'  protection:against  infestation  by  termites  can  bo  assured  by  careful 
observance  •-of  the -foll'o'.:i.hg  practices  in  the  construction  and  maintenance  of  all 
buildin^^s  in  v/hich  yrood  is  used:  ■ 

1,  Remove  all  stumps,  ■  v^ood  debris,  and  other  '  cellulose  material  from  the  build- 
ing site  before  construction  is  be^un..     If  termites  t.rc  found  to  be  present 
in  the  .soil,  apply •  chemicals  to  kill  them. 

2,  Remove  all  form'  boards  and  grade  stakes.  •  ' 

3,  Do  not  allov.r  scraps  of  lumber- and  other  v/ood  debris  to  becone  buried  in  the  . 
backfill  adjacent  to  the  foundation  or  in  fill  material  used  under  porches, 
terraces,  or  steps. 

Ij,,     Place  the  building  on      foundation  that  is  impervious  to  termites. 

5.  Avoid  all  contacts  bctv.'cen  7,'oodv;ork  of  the  building  and  soil  or  fill. 

6.  Provide  sufficient  clearance  beneath  all  parts  of  a  building  to  give  crav/1 
space  for  making  future  inspections. 

7.  Provide  ventilation  openings  in  the  foujidation,  arrojiged  to  prevent  dead- 
air  pockets  and  of  sufficient  size  to  assure  frequent  chrjiges  of  air. 

8.  Provide  for  tliorough  drainage  of  the  soil  beneath  the  building. 

9.  Make  thorough  cjinual  inspections  for  evidence  of  termite  activity,   such  as 
shelter  tubes  on  foundation  surfaces." 

''Fo  vood  is  nrturally  entirely  immune  to  attack  by  subterrrjaean  termites,  but 
the  heartA7ood  of  certain-  species  of  trees  contains  chemical  extractives  that 
are  apparently  repellent  to  them.     This  is  particularly/  true  for  heartv/ood  fromi 
trees  that  have  made  relatively  slov;  growth.     Sapivood  is  not  resistant  and  should 
be  rem.oved  from  timibers  that  must  be  used  in  contact  v/ith  the  ground.  Resistant 
ivoods  that  are  available  coranercially  include  foundation  grade  California  redwood 
(Sequoia  sempervirens) ,  all-heart  southern  tidev^^ater  red  cjrpress  (Taxodivim  dis- 
tichum),   and  very  pitchy  or  'lightwood'   longleaf  pine  (Pinus  palustris).  Eastern 
redcedar  (Juniperus  virginiana)  is  fairly  resistant  and  often  available  in  quan- 
tities and  eizes  suitable  for  use  as  posts,  poles,  bridge  timbers,  or  other 
purposes."     Our  native  junipers  fall,  in  the  same  class  as  Eastern  redcedar. 

Tim.bers  or  lumber  that  will  come  in  contact  r.dth  the  ground  should  be  thoroughly 
impregnated  with  a  good  vrood  preservative.     The  hot  and  cold  method  treatment 
with  cold  tar  creosote  is  satisfactory  and  a  good  treatment  ^-ith  zinc  chloride 
such  as  the  trough  method  or  pipe  method  v.dll  provide  wood  that  is  protected 
against  damage  by  termites  and  decay.    Lumber  should  be  cut  to  finished  length 
and  all  cutting  and -trimming  should  lie  done  before  treatment  whenever  possible. 
"Then  cutting  after  treatment  is  unavoidable,  the  cut  surface  should  be  given 
several  coats  of  a  good  wood  preservative  such  as  Osmoplastic  which  contains 
sodium  arsenite. 

"'Chemicals  toxic  to  subterranean  termites  can  be  used  advantageously  to  check 
infestations  present  in  the;  soil.     They  are  useful  in  treating  new  building  sites 
-where  termites  have  become  established,  as  well  as  in  serving  as  a  valuable  ad- 
junct to  structural  changes,  for  checMng  infestations  in  buildings.  Chemical 


